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CONCLUSIONS: This study appears scientifically sound and 
fulfills the Guideline requirements for an oyst r embryo
larval test. The 48-hour EC50 based upon nomin~l 
concentrations of HOE 039866 to Eastern oysters (Crassostrea 
virginica) was 8.0 mg/L. Therefore, HOE 039866 is 
classified as moderately toxic to Eastern oyste s. The NOEC 
was determined to be 4.9 mg/L after 48 hours of exposure. 

RECOMMENDATIONS: N/A. i 
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BACKGROUND: 

10. DISCUSSION OF INDIVIDUAL TESTS: N/A. 

11. MATERIALS AND METHODS: 

c. 

D. 

Test Animals: Adult Eastern oyster (Crassdstrea 
virginica) were obtained from the Horn Poi t . 
Environmental Laboratory of the University of Maryland. 
The oysters were maintained in natural sea ater at h 
salinity of 2.0 parts per thousand (ppt) an a ! 
temperature of 20 to 22 °c for 3 days prior to spawn!ing. 

I 

Individual, sexually mature female oysters 
to spawn by placing them in 1 .• 6-liter (L) 
chambers containing 1 L of dilution water 

· approximately 23 °C and increasing the wate 
to approximately 30 ° C in the presence of v 
stripped and/or released from a sexually m 
oyster. Fertilization occurred upon relea 
eggs into the . spawning c.hambers and was 
microscopically. 

were ind~ced 
lass 
t 

temperalture 
able sp~rm 
ture malle 
e of th~ 
firmed 1 

i 
i 

Test System: The test was performed in 1- glass I 
beakers containing 0.9 L of test solution. All test 
concentrations and the controls were tripl cated. !The 
test containers were maintained at 22 + 1 · under I 
fluorescent lighting on a photoperiod of 1 hours of 
light and 8 hours of darkness. ) 

. ! 
The dilution water was filtered natural se water j 
collected from the Atlantic Ocean near MarJLneland, 
Florida, and diluted to a salinity of apprpximatel · 19 
ppt with well water. The water was filter~d through a 
0.45 µm filter membrane prior to addition to the test 
containers. The dilution water control wa 1 I 
characterized as having a dissolved oxygen I 
concentration of 7.4, a pH of 7.9, and as linity of 19 
ppt. i 

! 
Dosage: Mollusc 48-hour embryo-larval sta ic test l 

) 
Design: Based on the results of a range-f ' nding test, 
a control and seven nominal HOE 039866 con entratibns 
of 4.9, 8.1, 13.5, 22.8, 37.4, 62.3, and 1 4 mg/ L ~ere 
chosen for testing. The nominal concentra ions we~e 
based on whole material. Each test contai er was 
inoculated with an estimated 27,000 embry s within 1 
hour of fertilization. Initial embryo de s ity was 
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determined by Sedgewick-Rafter counts oft 
subsamples removed from the triplicate con 
Counts of embryos added to test containers 
initiation indicated the initial inoculum 
only 20,370 on the average. 

After 48 hours of exposure, 10-mL samples 
collected by automatic pipet while agitati 
perforated plunger. The samples containin 
were preserved with 0.4 mL of buffered fo 
number of normally developed 48-hour larva 
determined by a Sedgewick-Rafter counter f 
triplicate test and control container. 

ree 10-mL 
rol flasks. 
at test 
as actually 

ere 
g with a 
the larvae 

alin. The 
was 

om each 

The dissolved oxygen concentration and pH ere measured 
and recorded at o and 48 hours in all replicates for 
all test concentrations and the control. the salinity 
was measured in one seawater control test ontainer at 
test initiation. The temperature was meas red and 
recorded hourly by a computerized temperattre data 
logger. 

Statistics: Results of the toxicity test ere used to 
calculate the percentage reduction of normal oyster 
larvae from each test concentration when c mpared to 
the control. The percentage reduction of ormal 48-
hour embryos was determined as follows: 

Mean number of 
normal larvae in 

% Reduction= each test concentration 
Mean number of normal 

Mean 
of no 

control 
control 1 

X 100 

The numbers of normally developed larvae i the control 
were compared to the numbers of normally developed 
larvae in the test substance treatments to determine if 
exposure to any test concentration reduce the number 
of embryos developing normally. One-way ~nalysis of 
variance (ANOVA) was conducted to determitie if there 
was a significant difference among treatm nts. 
Dunnett•s multiple comparison test was us d to identify 
those test concentrations producing effec s different 
from the control at a confidence level of 95 percent. 

REPORTED RESULTS: Table 3-1 (attached) shows 
normally developed larvae after 48 hours of ex 
039866 Technical and percentage reduction as c 
control. HOE 039866 was acutely toxic to embr 
at nominal test concentrations ~8.1 mg/L. The 
reduction of normal larvae, as compared to the 
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f . I after 48 hours of exposure ranged orm 66 percen in 8.11 
mg/L to 100 percent in 104 mg/L. A 20 percent i crease in 
the number of normal larvae was observed in the owest t~st 
concentration. The 48-hour EC50 was 7.2 mg/L. he no
observed-effect concentration {NOEC) was 4.9 mg/ . 

Test salinity was 19 ppt. The mean temperature 
with a standard deviation of 1°c; temperature r 
to 24°C. The dissolved oxygen concentrations r 
mg/L (~79% of saturation) in all test solutions 
the test. The pH of all test solutions remaine 
and 8.1 during the test. 

13. STUDY AUTHOR'S CO CLUSIONS UALITY ASSURANCE 
No conclusions were made by the author. 

as 22°c; 
nged froin 20 
mained ~6.0 
throughout 

between: 7.8 

Quality Assurance and Good Laboratory Practice egulation 
Statements were included in the report, indicat'ng that :the 
study was conducted in accordance with the FIF Good 
Laboratory Practice Standards. 

14. REVIEWER'S DISCUSSION AND INTERPRETATION 

A. Test Procedure: The test procedures were 
accordance with protocols recommended by 
Guidelines, but deviated from the SEP as 

o The SEP states that natural or reconsti 
seawater of 10 to 17 ppt salinity should b 
testing estuarine (euryhaline) mollusc spe 
salinity of the seawater used in this toxi 
19 ppt. 

o The SEP recommends a temperature of 20° 
that the temperature should not vary more 
during the test. During this toxicity tes 
temperature ranged from 20 to 24°C. 

o The SEP recommends a 16-hour light and 
dark photoperiod with a 15- to JO-minute t 
period between light and dark. The report 
state whether 15- to 30-minute transition 
between light and dark were maintained. 

o There is a discrepancy in the report in 
percent saturation of the dissolved oxyge 
concentration. The author determined the 
saturation for the lowest dissolved oxyge 

I 

RESULTS: 

in 

used wl'}en 
ies. The 

testr. was 
I 

and states 
han 2°c 
, the 

! 
n 8-hou+ 
ansitioh 
did notl 
eriods I 

I 

I 
the 

ercent l 
concentration ( 6. o mg/L) to be 79 percent. Howeve, , 
the reviewer determined the percent satur tion for the 
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lowest dissolved oxygen 
at 19 ppt and 22°c. 

i ! 
concentration to be 70 perc~nt 

I 
statistical Analysis: The reviewer recalctJlated th;e 
ECS0 value using EMSL regression analysis. 1 These I 
calculations are attached. To determine t~e ECS0 i 
value, the log of concentration (X-axis) w s plotted 
against percent reduction (Y-axis} express d as 

1 

probits. The lowest test concentration (4.9 mg/L) :was 
not used for analysis since there were hig er numb~r of 
normal embryos than the control, indicatin stimulation 
instead of inhibition. The regression equ tion 
formulated is as follows: 

where: 

Y = 3.16711 + 2.030449 X 

X = Log concentration, 
Y = 5 (50% reduction converted 

value). 

Therefore, X = 1. 83289/2. 030449 
ECS0 = 8.0 mg/L 

nto probit 
I 

Based on nominal concentrations of HOE 039~66, 1 

regression analysis provides a 48-hour ECSb value of 
8.0 mg/L, with a coefficient of correlatior equal to 
0.84. This regression analysis is similar to thatl 
reported by the author (i.e., 7.2 mg/L). The 48-h9ur 
NOEC was determined to be 4.9 mg/L based on nomina~ 
concentration. 

I , 
Discussion/Results: The study results appear to b~ 

• • • • I I scientifically valid. The ECS0, based on percentage 
reduction of normal oyster larvae after 48-hour ofi 
exposure to HOE 039866, was 8.0 mg/L nomitjal I 
concentration .. Therefore, HOE 039866 is 91assified as 
moderately toxic to Eastern oysters (Crassostrea ; 
virginica). The no-observed effect level •(NOEL) w~s 
determine.d to be 4 . 9 mg/L nominal concentl'ation. 1 

Adequacy of the study: 

(1) Classification: Core. 

(2) Rationale: N/A. 

(3) Repairability: N/A. 

15. COMPLETION OF ONE-LINER: Yes, 05-16-90. 
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Table 3-1. Number of Normally Ceveloped. I.ar-tae After 48 ~ours of 

Exposure to HOE 039866 Technical andPercenta(3"e 
Reduction as Compared to the Control \ 

Nominal Mean.· Number of 
Concentrations Nonnal larvae 
(ng/L; ppm) . Mean so* 

Control 16,650 1,838 

4.9 20,131 5,324 

8.1 5,730 3,247 

13.5 4,830 3,479 

22.8 4,500 1,652 

37.4 2,700 1,018 

62.3 2,040 1,140 

104.0 0 0 

*so= staroarct deviation. 

Percentage 
Reduction ot Nonnal 
48-Hour I.ar.tae ( % ) 

+20 

-66**1 

-11**1 
I 

-a4** 

-as** I 

-100** I 

**statistically different (P;;::0.95) than the control. 

Source: ESE, 1987. 
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